The compressive dynamic behaviour of normal concrete has been experimentally investigated. Two concrete grades (C25/30, C50/60) have been examined using 100mm cubic specimens with a maximum aggregate size of 16mm. Three testing conditions, i.e., static, intermediate strain-rate and higher strain-rate, have been implemented. For the faster velocities of deformation, Hopkinson bar techniques have been employed. The entire stress-strain curve, including its softening branch, is being constructed. The results clearly show that concrete exhibits strong sensitivity to strain-rate.
at least five times the aggregate maximum dimension, which is the accepted rule for obtaining homogenized straining conditions during testing.
The detailed specifications for the construction of the specimens are reported in Table 1 below, and the main properties of the 28-day hardened concretes, as resulted from the quality control procedure based on 70 specimens, are summarised in Table 2 . The specifications further included: minimum 7-day wet cure; minimum 4-week/ maximum 6-week dry time to testing (dryness condition).
The static compressive tests were carried out on the 10cm cubic specimens, under displacement control.
The applied rate was of 0.1 μηι/s in the ascending branch of the stress-strain curve and of 0.5 μ m/s in the descending branch. The strain rates obtained were of the order of 10" 6 /sec. The test was controlled through the displacements recorded by inductive transducers, while the data given by the strain gauges, mounted to the specimen, were used to better reproduce the ascending branch of the curve and to calculate the Poisson Coefficient.
The higher strain rate tests were carried out with the same type of specimens. The strain rates achieved were approximately 10" 3 /sec and 10/sec. The softening branch was also captured and included in the curves.
All tests were performed on a single machine, which can be operated in a quasi-static fashion or as a modified split Hopkinson bar for real dynamic testing.
The principle of operation of the modified Hopkinson bar version of the device is shown schematically in Figure 1 . The machine consists of two half-bars, the incident and transmitter bar respectively, with the specimen introduced in between. Elastic energy is stored in a pre-tensioned bar, which is the solid continuation of the incident bar. By releasing this energy (rupturing the brittle intermediate piece at the far left), a rectangular compressive wave with small rise-time is generated and transmitted along the incident bar loading the specimen to failure. This is a uniaxial elastic plane stress wave, as the wave-length of the pulse is long compared to the bar transverse dimensions, and the pulse amplitude does not exceed the yield strength of the bar. Table 2 Some quality control data of hardened concrete at 28 days. (1) The stress-strain curves from the dynamic testing together with a typical static curve are shown in Figures   3 and 4 . It is clarified that for the dynamic tests the sampling-rate in the data acquisition system has been set to 10 6 points per second. This has allowed for the softening branch of the stress-strain diagram to be fully captured and included in the curves. However, this has not been the case for the medium strain-rate tests, where a much lower sampling-rate has been used, and thus the softening branch of the curves is abruptly terminated. The results of Table 3 are plotted in Figure 5 on a logarithmic scale showing the increase of compressive strength as a function of the strain rates applied.
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TEST RESULTS
CONCLUDING REMARKS
As clearly observed in Figure 5 , the velocity of deformation during testing has a significant effect on the compressive strength of the concrete grades examined. The values of this strength are almost doubled at strain rates of ~10/sec with respect to the corresponding values at strain rates of 10" 6 /sec. The relationship between the DIF and the logarithm of the applied strain rate is close to linear in this range. Lower grade concretes seem to exhibit a higher sensitivity to the increasing strain rate. Further, the ductility and energy absorption capacity of these concretes show improved behaviour under dynamic monotonic loading. 
